A HIP rejuvenation study for an aluminide coated, internally cooled IN
738, turbine
blade from an aero engine is described.
The study,which involved assessing changes in blade shape, microstructure and creep properties of the airfoil portions of the blades as a function of service time, has shown that airfoils have a tendency to lengthen along their longitudinal axis during service and also that the rate of lengthening increases with increasing service life. The paper discusses on that basis, when to apply HIP rejuvenation for cost-effective blade life extension.
It is also shown that the microstructure of the blades is substantially modified by service. Fig. 7(b) .
In some rejuvenated blades, the severity of oxide penetration along the walls of the internal cooling passages appeared to have increased during HIPing or post-HIPing heat treatments, Fig. 8 . This increase could be due to contaminants present within the atmospheres of the HIP vessel or heat treatment furnaces used. Oxide penetration and spalling can reduce the load bearing capabilities of blades and intergranular oxide spike formation can locally increase the stress concentrations, thus increasing the risks of in-service stress-rupture failures.
The influence of oxide formation was not studied in detail because, specimens, while machining the creep the oxides were removed from the gauge length.
Creep properties
The rupture life (tH) of the new, service exposed and rejuvenated blades are presented in the form of a Larson-Miller (L-M) plot in Fig. 9 . The tP data for all materials generally fall within the scatterband for Recent investigations have shown that the use of parametric functions is not the best method for assessing creep damage in turbine blades(2,5).
Instead, it has been suggested that creep testing parameters should be selected in a manner such that a single deformation mechanism remains dominant under a given set of creep stresses and temperature. Information from these creep tests can then be used to decide whether resistance to a specific creep deformation mechanism has been restored in the rejuvenated blades(2). Following this suggestion, several creep tests (6 is however a concern that needs to be addressed.
